Specific activities of individual c-Jun N-terminal kinases in the brain.
The c-Jun N-terminal kinases (JNKs) are multifunctional molecules which, on the one hand, regulate various processes in brain development, repair and memory formation. On the other hand, JNKs are potent effectors of neuronal death and neuroinflammation. This review summarizes recent findings on individual JNK functions in the nervous system under pathophysiological conditions and on their regulation by upstream kinases, phosphatases and formation of context-dependent signalosomes. By focusing on different aspects of JNK signaling, it becomes increasingly obvious that the JNK cascade is intricately regulated and intensely dependent on the availability and functionality of its single components and their intracellular localization. Our review also emphasizes, that JNKs are indispensable for neuronal cell death as well as many physiological functions in the brain. Finally, we discuss pharmacological strategies which target pathological JNK activities without affecting their physiological functions.